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Introduction
When transition began, planning was abandoned, prices were liberalized and the new entry of firms was permitted. Although there was wide variation in the methods and speed of privatization of large firms, the privatization of small enterprises and shops was accomplished quickly in virtually every transition economy. The process of legalizing the start-up of new firms and the rapid privatization of small enterprises (mainly to managers) created the opportunity for new firms and new activities in existing firms to emerge across transition. This can be considered as a more or less uniform treatment effect of transition. In this contribution we investigate the interaction between the external environment such firms faced with the widespread opportunities for new business activities. The business environment for firms includes physical infrastructure, the availability of an educated labour force, the provision of administrative and judicial services, the control of corruption and crime, and the stability of the macroeconomic environment.
We address the following three questions. First, are the mainly new small or mediumsized enterprises (SMEs) in the transition economies different from firms outside transition in how their characteristics (such as their size and whether they are expanding their level of employment) affect their responses to the different elements of the business environment? Second, is there a difference at the country level between the average transition economy (TE) and the average non-transition economy (NTE) in how the seriousness of different elements of the business environment is rated? Finally, is there a systematic difference between TEs and NTEs at the country level in the relationship between the level of development or per capita income and elements of the business environment?
To answer these questions, we use data on TEs in the second decade of transition deriving from surveys of firms conducted in [2002] [2003] [2004] [2005] , after the upheavals of early transition and of the Russian crisis. We would expect differences between TEs and NTEs to reflect both the legacy of the planning period and of the policies implemented during transition.
Two specific characteristics of the planned economies of the ex-Soviet bloc affected the supply of public goods at the outset of transition.
1 First, the economic history of the planned economies shows that some of these public goods -physical infrastructure and education -were provided in the planning era more universally across countries than is the case in market economies spanning the same levels of development. Associated with the more rapid industrialization of poor countries than would have occurred under market conditions were higher levels of physical infrastructure and schooling. Second, all of the planned economies lacked well-developed market economy institutions at the beginning of transition.
Economists anticipated that the abolition of planning, freeing up prices, allowing new firms to enter and the opening up of the economies to international trade would be followed by rapid catch up (e.g. Blanchard, 1997; Kornai, 2000) . It was widely believed that the relatively good endowments of these countries with physical infrastructure and human capital would facilitate catch-up. Yet all of these countries experienced a period with output below its pre-transition level (Blanchard, 1997) . After a decade of transition, a new consensus emerged that the quality of market institutions was central to convergence (e.g. Roland, 2000; Svejnar, 2002) . We use data from inside and outside transition to test for the existence of the impact of differences in infrastructure and institutions between TEs and NTEs at the level of the firm. Challenges in using firm-level survey data on the business environment Since the late 1990s, the EBRD and the World Bank have systematically surveyed large numbers of firms in many different countries, asking managers about the quality of the business environment in which they operate. The standard question asked of managers is 'How much of an obstacle is X to the operation and growth of your business?', and the respondent rates the severity on a 5-point scale of 0 (no obstacle) to 4 (very severe obstacle). The dimensions of the external environment asked about include the following: telecoms, electricity, transport, skills availability, macroeconomic stability, tax administration, customs administration, labour regulation, legal system, corruption and crime. Acemoglu et al. (2001) and similar studies provide evidence that institutional quality matters for economic development, but are not very informative about which specific institutions are more important. The attraction of firm level data on the business environment is that they appear to greatly increase the sample size and therefore to make it possible to identify separately the effect of different institutions on growth. Commander and Svejnar (2011) and Commander and Nikoloski (2011) analyze transition economies and are the most relevant studies of this kind. However, the attempt to use firm-level data to test for the relative importance of a wide range of public inputs in the papers by Commander and coauthors did not produce clear results. The problem here is that the appearance of a large sample size is misleading: because all the firms in a country (or region) face the same set of institutions, the effective sample size is driven primarily by the number of countries rather than the number of firms. We use the same type of data as Commander et al. but propose a different framework in which to interpret them.
Before setting out our alternative, it is important to clarify the research strategy that uses firm-level data and is based on the estimation of an augmented production function (e.g. Commander et al.) . The idea is that the business environment varies at the level of the firm and that this enables the researcher to get a handle on the effect of different aspects of the business environment on productivity by using a production function augmented by these indicators. However, as many of the papers using this approach make clear, their effect on performance can only be estimated if there is a way of isolating the quality of such a firmlevel micro-business environment from the firm's characteristics.
A simple example illustrates the problems. It is plausible that a higher productivity firm will attract more attention from rent-seeking bureaucrats: a naïve regression of firm performance on the firm's report of the burden of business regulation would produce a positive estimate of the effect of bureaucratic attention on performance. The main research strategy adopted to get around this problem and uncover the effect of business regulation on firm performance separate from the effect of firm performance in attracting inspections has been to use the so-called 'cell averages' approach. Instead of using the firm's own report of the burden of business regulation, the average reports of firms with similar characteristics (such as firm size, industry and location) is used.
However, the cell averages approach does not necessarily solve the problem of the endogeneity of the measure of the firm's micro business environment. The reason is that unobservable characteristics that raise the productivity of the firm in question will also tend to raise the productivity levels of the other firms in the cell (e.g. a local demand or industryspecific shock will boost capacity utilization and performance). This will tend to raise the prevalence of inspections, expenditure on abatement such as bribes and the seriousness of this element of the business environment reported by the firm. This is an example of Manski's (1993) 'reflection problem' where a researcher tries to infer the impact on the individuals comprising a group of average behaviour in the group. As noted in Carlin et al. (2010) , the econometric challenge in trying to tease apart differences in the institutional environment faced by firms in a single country while avoiding the problem of endogeneity is too much for the data to bear. And this may explain why the careful studies by Commander et al. that tried to do this found largely null results once country fixed-effects were included.
A framework for analysing firm-level evidence on the business environment The problems with attempting to uncover the relevance of elements of the business environment by estimating a production function that includes business environment indicators can be avoided by taking a different approach. The approach outlined here is set out in more detail in Carlin et al. (2006 Carlin et al. ( , 2010 , and has been applied to analysing the business environment in transition and developing economies by ourselves, the World Bank and the EBRD (Carlin et al. 2012 , Mitra et al. 2010 , EBRD 2010 , World Bank 2012 .
We take as our starting point that the business environment is external to the firm and that to an important extent, firms in a country share the same environment. This is especially obvious in the case of elements of the environment such as macroeconomic stability. In large countries there is likely to be substantial regional variation for some elements of the business environment, which, with sufficient data, could be tested. Thinking of the business environment as a public rather than a private input suggests that firm-level information be used in a different way from the augmented production function method. We look for a method of drawing inferences about the role of the business environment by using the indicators as dependent rather than independent variables. Specifically, we formulate predictions as to how a firm's response to its business environment in terms of its evaluation of the costs imposed on it by deficiencies in infrastructure and institutions vary with its characteristics, including its performance. When taken to the data, these predictions indicate, for example, whether it is the case that improvement in a particular element of the business environment is likely to benefit well-or poorly-performing firms; and whether there are important differences between the constraints faced by internationally engaged firms as compared with those that are purely domestic in their inputs, markets and ownership. This is our 'within-country' analysis.
The key point here is that the survey responses on the seriousness of obstacles imposed by the business environment are not estimates of the quality or quantity of a country-wide public input or even of the public input supplied to the firm in question; they are valuations of the public input. A simple and intuitive interpretation is that the 'reported cost' RC i to firm i of a public input is the gap between the firm's profit in the hypothetical situation where the public input provided is of such high quality that it poses a negligible obstacle to the firm's operations, and the firm's profit in reality, given the actual quality of public input provided.
In our previous work we show how these reported costs can be interpreted as the shadow prices of public inputs. Formally, we can think of the profit function * ij π as resulting from a constrained maximization by the firm, where the public input j B is supplied to the firm at a level or quality that means the firm would prefer a higher quality or more of it. By the envelope theorem for constrained maximization, the derivative of the profit function * ij π with respect to a constrained or fixed input is simply the shadow price of the input.
2 Figure 1 summarizes the predicted relationship between A i , firm-level total factor productivity (TFP, or another indicator of firm quality or productivity) and the reported cost of a public input constraint, RC i . In the left hand panel, as TFP rises, the reported cost goes up. More productive firms incur higher costs from inadequate quality or quantity of their business environment. In the right hand panel, we see that holding the firm's TFP constant, an improvement in the quality of public inputs is associated with lower reported costs.
Figure 1. Reported costs of public input constraints: variation with firm-level TFP (left panel) and country-level quality of the public input (right panel)
To bring this framework to the data, we relate the reported cost of public inputs by firms to firm characteristics. The choice of firm-level characteristics to define the benchmark firm and to vary for the within-country analysis is fairly straightforward. Size is a standard control, motivated, for instance, by the standard finding that firm size and firm productivity are positively correlated. We also include a measure of firm performance, namely whether or not the firm has expanded permanent employment in the previous 3 years (TFP or some other direct measure of ij A for firm i in country j is not available). This allows us to test the basic prediction of the model that higher productivity firms report higher costs of public input constraints. International engagement is expected to be correlated with productivity and hence with higher constraints, with some possible exceptions where, for example ownership by a foreign firm may enable firms to avoid reliance on or reduce the costs of a low-quality public input. By looking at how shadow prices of public inputs vary with firm characteristics, we can see whether there are any systematic differences between firms inside and outside transition.
We are also interested in understanding how different constraints are rated in terms of severity by the average firm, and how these ratings vary across groups of countries -here, between transition economies and their market economy peers. This is illustrated in Figure 2 for a single country (or group of countries). The two RC lines represent the relationship between firm productivity A i and the shadow prices of the two public inputs. The vertical distance between the two lines captures the difference in the valuations by the average firm of the two inputs. This difference in valuation can be estimated separately for two different sets of countries and compared. This is the basis for the first part of the between-country analysis, where we compare how different constraints are rated by the average TE and NTE firms. Lastly, we are also interested in how the effects of higher productivity and higher public input provision interact at the country level. Public input provision -the supply of j B in country j -varies across as well as within countries. Causality runs in both directions: richer countries can afford better developed economic institutions, physical infrastructure, and human capital. Moreover, they are richer in large part because of the higher quality of their business environments. It is not possible to observe the flow of services from a public input to the firm. What the survey data provide is a window into how more or less burdensome a public input is, and we can look at how this varies as a country's income increases. This is illustrated in Figure 3 , where the level of development as measured by GDP per capita is taken to be synonymous with the average productivity of firms in country j, j A .
The average cost of the public input constraint reported by firms in a country with low GDP per capita, which is characterized by low productivity firms and low quality of the public input, is shown on the left of the diagram and for a rich country with higher productivity firms and better quality public input, on the right. In the left hand panel is an example where the income-constraint locus slopes downward reflecting the fact that as the country becomes richer, it improves the quality of the public input ahead of the additional demands placed on it by higher productivity firms. In the right hand panel, the opposite is the case -improvement in productivity at the firm level and the associated greater intensity of use of the public input dominates the country-level improvement in its supply. We wish to analyse how the relationship between level of development and the average reported shadow price differs between TEs and NTEs, and across the different public inputs.
Figure 3. Variation of average reported costs of public input constraints with GDP per capita
Using the above framework, we address the following three questions: • Are SMEs in transition countries different from firms outside transition in how their characteristics affect their responses to institutions and the business environment more generally?
• Is there a difference at the country level between the average TE firm and the average NTE firm in the relative importance of different elements of the business environment?
• Is there a systematic difference between TEs and NTEs at the country level in the relationship between level of development and elements of the business environment?
Data and empirical strategy
The surveys used here were conducted over the period 2002-2010, and covered around 58,000 manufacturing firms in 175 separate surveys in 112 countries. Basic statistics on the surveys are presented in Table 1 . Most of the surveyed firms are SMEs; mean log employment is 3.53, equivalent to 34 persons employed. Most of the data on firms in transition countries, and a small number of surveys of firms in market economies, were collected in the Business Environment and Enterprise Performance Surveys (BEEPS) conducted by the EBRD; data on firms from the rest of the world, and a handful of additional surveys for transition countries, come from the World Bank's Enterprise Surveys (ES). We limit the analysis to manufacturing firms only.
For our within-country analysis, we estimate two regressions for each public input k using data on firm i in country j: where the variable L30 is log(L/30) and the remaining variables are dummies corresponding to the following characteristics: FO denotes more than 10% foreign ownership, EX, exporting more than 10% of sales, IM, a direct importer of inputs, and LGROW, the firm has expanded permanent employment in the previous 3 years. The first question we ask is whether the relationship between a firm characteristic and the shadow price of a public input k in a transition economy, captured by TE k β , is different from the same relationship in a nontransition economy, captured by
The same regressions are used for our between-country analysis. The reported costs of unreliable public inputs provide information on the importance of different elements of the business environment to firms in different countries. The simplest procedure would be to use the unconditional country means of the RC ijk reported by firms (Table 1) . However, the comparisons would be hampered by differing sample compositions such as different distributions of firm size. The estimations above address this problem by providing conditional country means in the form of the estimates of the intercepts jk α . The conditional means jk α can be interpreted as the estimated reported cost for public input k in country j for a 'benchmark firm' -a firm with a defined set of characteristics that is the same for every country. The benchmark firm here has 30 employees, 3 less than 10% foreign ownership, is exporting less than 10% of its sales, is not a direct importer of inputs, and has no reported change in permanent employment in the previous 3 years. These conditional means are the focus of our between-country analysis. Our analysis calculates the estimated mean constraints as reported by the benchmark firm in TEs (captured by the estimates of TE jk α ) and NTEs ( NTE jk α ) across the public inputs.
We can see which public inputs are more burdensome to firms in TEs and whether these are the same as in NTEs.
Finally, we use the same estimates of jk α to look at the relationship between the level of development and public input provision. The analytical technique is simple -we report simple scatterplots and regression lines of the estimated country conditional mean reported cost of constraint k, jk α , vs. GDP per capita. 4 We do this separately for TEs and NTEs.
In the analysis in this contribution, the data from transition come from the stable years of 2002 and 2005, after the Russian crisis and before the period of rapid growth prior to the global financial crisis. Another round of surveys was conducted in 2008 on the eve of the global financial crisis. We analyse how firms report their external constraints in a period of strong growth in Carlin et al. (2012) .
Results
Our first question is whether firms in TEs differ from firms in NTEs in how they value elements of the business environment. Do characteristics of firms in TEs -size, growth, and international engagement -vary systematically with the shadow prices of public inputs? Does this systematic variation differ from what we observe in firms in non-transition economies?
The results of the estimations of (1) are presented in Tables 2a (size), 2b (growth) and 2c (international engagement). The sample uses observations from transition economies in the 2002-05 period only (the BEEPS II-III surveys). Estimations of (1) employ surveyspecific fixed effects; statistical tests are robust to arbitrary within-country correlation (clustering). In all cases we report the size and statistical significance (difference from zero) of the two estimated coefficients for the public inputs, The results in Tables 2a and 2b are broadly consistent with the model's predictions. Larger firms generally report that public inputs are a greater obstacle to how they do business than is the case for smaller ones. The interpretation offered by the modelling framework is that the shadow prices of these public inputs are higher for larger firms; this is not surprising given the standard correlation in firm-level data between size and productivity. The findings are similar for firms that are expanding permanent employment; they too tend to report larger constraints -higher shadow prices -than firms that are not expanding. One constraint worth noting that does not follow this pattern is 'access to finance'. The negative relationship between size and the difficulty of obtaining finance is not surprising -unlike the other constraints in the analysis, access to finance does not fit into our modelling framework because it is not a public input. In both TEs and NTEs, larger firms find access to finance easier to obtain -a standard finding.
5
The most notable results in Tables 2a and 2b concern what isn't there. With just a single exception (telecoms), the relationship between firm valuations of public inputs vs. firm size and growth is statistically indistinguishable in transition and non-transition economies. This does not mean that the provision of these public inputs is the same in the two groups of countries; the finding relates to the demand for public inputs rather than the supply. Rather, it means that valuations of public inputs increase with firm size and firm growth in transition countries in much the same way they do in other economies.
The picture with respect to international engagement by firms is different. Table 2c shows that there are systematic differences in how internationally engaged firms value public inputs in TEs vs. NTEs. The most striking difference is in how importing firms value public inputs. In NTEs, importing firms are significantly more constrained -place a higher shadow price on -almost all public inputs compared to non-importing firms. In transition economies, this duality between importing and non-importing firms is absent. We note also that import activity by these SMEs in TEs is considerably more common than in NTEs (33% vs. 24%; see Table 1 ). Our interpretation of this finding is that openness to trade has 'levelled the playing field' in transition economies more so than in other economies; importing firms in TEs, unlike those elsewhere in the world, are not significantly more constrained than firms that are not internationally engaged.
Our second set of questions asks whether there is a difference at the country level in how the average TE firm rates public inputs as constraints compared to the average NTE firm. Table 3 reports estimates of TE jk α and NTE jk α along with tests of the difference between them; we report results for TEs for both the 2002-05 period. The estimated levels of the individual coefficients are reported along with tests of whether they are different from the overall mean constraint of 1.1. Bold-italic cells in the level columns indicate that the reported mean is significantly greater than 1.1; bold (non-italic) and shaded indicates the reported mean is significantly less than 1.1. The same coding is used for reporting whether ( TE jk α -NTE jk α ) is greater or less than zero.
There are some clear commonalities between how firms in TEs and NTEs rate public inputs as constraints. Macroeconomic and policy instability and tax administration are rated as very costly constraints; telecoms, transport and access to land are relatively less costly. But clear differences between the two country groups are also apparent. When we compare TEs with NTEs, we see that transition economies are less constrained with respect to physical infrastructure and human capital: electricity supply, telecoms, transport, and labour skills are all less costly constraints as perceived by firms in TEs vs. firms in NTEs. Conversely, the constraints which firms in TEs rate as more costly compared to NTE firms are primarily those relating to economic institutions: tax administration, business licensing, customs, and courts.
We interpret this as reflecting the inheritance of central planning. The transition countries entered the transition with certain legacies of decades of socialism, not all of which were negative. The industrialization strategies followed by the planners left these countries well-endowed with public infrastructure such as electricity supply and a well-educated labour force. The persistence of this legacy -abundant supply of physical infrastructure and human capital -is why firms in these economies rated these constraints as relatively less costly when compared with firms in other economies. Conversely, the same decades of socialism damaged, destroyed or prevented the development of market economy institutions, and the lack of these institutions is why firms in these countries report the corresponding constraints as relatively costly. We explore this theme in more detail in Carlin et al. (2012) .
Our third set of questions is whether these systematic differences between the valuations of public inputs reported by firms are related to the level of economic development. In Carlin et al. (2012) we argue the answer is 'yes', and we refer the reader to that paper for a detailed analysis. In brief the argument is that the experience of planning had different implications for countries that were already industrialized when planning was adopted (e.g. Czechoslovakia) vs. those which had not yet industrialized and where central planning brought industrialization with it (e.g. the countries of Central Asia). The aforementioned advantages of central planning -large-scale investment in public infrastructure and education -were distinctly more advantageous for the latter group of poor and underdeveloped countries.
Figures 4 and 5 illustrate these patterns for the constraints of electricity and the operation of the courts. In each figure, we plot the average estimated k α for constraint k for each country survey. NTEs are indicated by the symbol 'N'; TEs are indicated by 'T'. OLS regression lines are also plotted -in each case, the TE line is the shorter one, reflecting the narrower range of levels of GDP per capita in the transition economies. Figure 4 shows that the cost to firms of electricity as a constraint declines in nontransition economies as the economy develops: demand by firms grows, but the quality of the public input improves still more, so that the shadow price declines. It also shows how in 2002-05, more than a decade after the collapse of central planning, the electricity infrastructure in poor TEs was still abundant compared to other economies at a similar level of development, but the advantageous legacy was essentially absent for the richest of the TEs.
In Figure 5 , for the operation of the courts, we see a less clear relationship between level of development and the reported cost of the constraint for the non-transition economies. Transition economies report a higher cost of this constraint compared to NTEs of similar income; the cost reported by firms is higher relative to NTEs for the richer countries. The interpretation we suggest is again in terms of the legacy of central planning. The inheritance of weak institutions, in this case the court system, was still visible almost two decades after the collapse of socialism in how firms reported the shadow price of this public input, and it was more evident in the richer TEs.
Conclusions
Did the new population of small and medium-sized firms in the transition economies encounter more or less serious obstacles to their activities from their surroundings than was the case for similar firms outside transition and is there evidence of legacy effects from the planning era? In a first step, we tested whether firms with different characteristics (size, growth, international engagement) experienced different constraints from their business environment. Our model predicts that higher quality firms report higher shadow costs of constraints. This finding is confirmed for firms both inside and outside transition. The one notable difference related to transition was that importing firms in the transition economies were indistinguishable from non-importing firms whereas outside transition, importing firms reported themselves more constrained. This may reflect the greater openness of the transition economies.
In the cross-country analysis, we found clear evidence consistent with legacy effects of planning extending well into the transition period. The bench-mark transition firm was less hampered by inadequate physical infrastructure and education among the work-force than was the case outside transition. This is consistent with the emphasis on industrialization of the planning regimes. Unsurprisingly, it was the poor transition economies that benefited most from the investments in physical infrastructure and schooling undertaken under planning. Conversely, in transition, it was the inadequacy of market institutions that were rated more significantly troublesome than was the case for firms outside transition -and this legacy of separation from the market had a higher cost for the richer transition economies. 
